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(57)Abstract: 

PURPOSE: To obtain a film structure to efficiently apply an 
electric field on a liquid crystal layer in a liquid crystal display 
device of a transverse electric field system by using tantalum 
oxide (Ta205) having high relative dielectric const, as a 
protective film of a pixel electrode. 

CONSTITUTION: The pixel part consists of a glass substrate 1 
in a TFT side, scanning electrode (Cr) 2, gate insulating film 
(silicon nitride film) 3, semiconductor film (amorphous silicon 
film) 4 t signal electrode (Cr) 5, pixel electrode (Cr) 6, protective 
film 7 for the pixel electrode, lower oriented film 8, liquid crystal 
layer 9, upper oriented film 10, counter electrode (Cr) 11, and 
counter glass substrate 12. In this film structure, tantalum oxide 
(Ta205) having rather high relative dielectric const is used for 
the protective layer 7 of the pixel electrode. Since tantalum 
oxide has high relative dielectric const, as 23 to 27, reduction of 
voltage in the tantalum oxide film is decreased, and thereby, an 
electric field can be efficiently applied on the liquid crystal 
layer. As a result, the response speed is improved and the 
display quality of the liquid crystal display is improved. 
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• * NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate of a pair at least with transparent one side, and the liquid crystal constituent layer 
pinched between said substrates, Two or more scan wiring and signal wiring which have been arranged in 
the shape of a matrix on the front face on which one substrate of said substrates faced each other, The pixel 
electrode which makes a pair, and the active component connected to said pixel electrode, said scan wiring, 
and said signal wiring, In the liquid crystal display equipped with the scan wiring driving means connected 
to said each scan wiring, and the signal wiring driving means connected to said each signal wiring The pixel 
electrode which makes said pair is a strip-of-paper-like configuration, and the direction of a long side of the 
electrode of one of these is almost parallel to the direction of a long side of the electrode of another side. 
Said active component is said scan wiring of those other than a connection terminal area with an external 
module and said signal wiring, said pixel electrode, and an active matrix liquid crystal display characterized 
by being covered by tantalum oxide (Ta 205). 

[Claim 2] The active matrix liquid crystal display said whose active component according to claim 1 is the 
diode which consists of a thin film transistor, or a metal / insulator layer / metal. 



[Translation done.] 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A°/o2F%2Fwww4.ipdl.ncipi.g... 5/5/2006 



JP,07-159807,A [DETAILED DESCRIPTION] 



Page 1 of 2 



* * NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an active matrix liquid crystal display high-definition by 

low cost. 

[0002] 

[Description of the Prior Art] In the conventional active matrix liquid crystal display, the transparent 
electrode which formed on the two substrates interface as an electrode which drives a liquid crystal 
constituent layer, and carried out phase opposite was used. This is based on the reason for using the means 
of displaying represented by the Twisted Nematic (TN) means of displaying which operates by making into 
a direction almost perpendicular to a substrate interface the direction of the electric field impressed to a 
liquid crystal constituent layer. Hereafter, the means of displaying whose main direction of electric field 
impressed to a liquid crystal constituent layer is a direction almost perpendicular to a substrate interface is 
called a vertical electric-field method. 

[0003] Moreover, the method which impresses electric field to a liquid crystal constituent layer using the 
ctenidium-like electrode pair formed on one substrate is proposed by JP,63-21907,B. The ctenidium-like 
electrode pair said here is arranged so that it may gear without the part of a mutual gear tooth lapping two 
electrodes which have a configuration like 32 in drawing 5 , and the gear tooth of a comb as shown by 33. In 
this case, the electrode which drives a liquid crystal constituent layer does not need to be transparent, and 
can use an opaque metal electrode. Hereafter, the means of displaying whose main direction of electric field 
impressed to a liquid crystal constituent layer is a direction almost parallel to a substrate interface is called a 
horizontal electric-field method. Here, since, as for a horizontal electric-field method, a viewing angle is 
expanded compared with a vertical electric-field method, high definition is obtained. Change of brightness 
when this of the major axis of a liquid crystal molecule is always almost parallel to a substrate, and does not 
start, therefore changes the viewing-angle direction by the horizontal electric-field method is based on a 
small reason. 
[0004] 

[Problem(s) to be Solved by the Invention] Although it was important to impress electric field to a liquid 
crystal layer efficiently since the distance of a pixel electrode and a counterelectrode was set also to dozens 
of micrometers when 10" of liquid crystal displays of a class was taken into consideration by the above- 
mentioned horizontal electric-field method, it was not taken into consideration by this point with the 
conventional technique. Usually, since a voltage drop produces the electrical potential difference VSB 
impressed between a pixel electrode / counterelectrode between the protective coat of a pixel electrode, and 
the orientation film, the electrical potential difference impressed to a liquid crystal layer becomes lower than 
VSB. Since the specific inductive capacity of especially the silicon nitride film conventionally used as a 
protective coat of a pixel electrode is as low as 6-7, the voltage drop produced between silicon nitride films 
becomes large. The purpose of this invention is the liquid crystal display of a horizontal electric-field 
method, and it is in offering the film configuration for impressing electric field to a liquid crystal layer 
efficiently. In addition, in the liquid crystal display of a vertical electric-field method mainly used until now, 
since the distance of a pixel electrode and a counterelectrode is 10 micrometers or less, the above-mentioned 
trouble can be disregarded. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention The 
substrate of a pair at least with transparent one side, The liquid crystal constituent layer pinched between 
said substrates, and two or more scan wiring and signal wiring which have been arranged in the shape of a 
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' matrix on the front face on which one substrate of said substrates faced each other, The pixel electrode 
which makes a pair, and the active component connected to said pixel electrode, said scan wiring, and said 
signal wiring, With the liquid crystal display equipped with the scan wiring driving means connected to said 
each scan wiring, and the signal wiring driving means connected to said each signal wiring The pixel 
electrode which makes said pair is a strip-of-paper-like configuration, and the direction of a long side of the 
electrode of one of these is almost parallel to the direction of a long side of the electrode of another side. 
Said scan wiring of those other than a connection terminal area with an external module and said signal 
wiring, said pixel electrode, and the active component are covered by tantalum oxide (Ta 205). 
[0006] 

[Function] With the above-mentioned film configuration, tantalum oxide (Ta 205) is used for the protective 
coat of a pixel electrode. Here, since the specific inductive capacity of tantalum oxide is as high as 23-27, 
the voltage drop produced between tantalum oxide film becomes small. Therefore, it becomes possible to 
impress electric field to a liquid crystal layer efficiently. In this invention, in order to use tantalum oxide (Ta 
205) for the protective coat of a pixel electrode, since electric field can be efficiently impressed to a liquid 
crystal layer, consequently a speed of response is improved, the display quality of a liquid crystal display 
improves. 
[0007] 

[Example] Drawing 1 is the example of the cross-section structure of the picture element part at the time of 
using this invention. All over drawing, one Cr (scan electrode) and 3 for the TFT side glass substrate and 2 
A silicon nitride film (gate dielectric film), 4 Cr (signal electrode) and 6 for an amorphous silicone film 
(semi-conductor film) and 5 Cr (pixel electrode), 7 — Ta20 5 (protective coat of a pixel electrode) and 8 
show the lower orientation film and the sense of the electric field by which Cr (counterelectrode) and 12 are 
impressed to an opposite glass substrate, and 13 is impressed [ 9 / a liquid crystal layer and 10 ] to liquid 
crystal for the upside orientation film and 1 1 . Here, the electrical equivalent circuit between the pixel 
electrode 6 and a counterelectrode 1 1 becomes the series capacitance of the capacity 24 of capacity 22 / 
liquid crystal capacity 23 / up orientation film of capacity 21 / lower orientation film of the protective coat 
of a pixel electrode, as shown in drawing 2 . With the film configuration of this invention, Ta 205 with 
comparatively high specific inductive capacity is used for the protective coat of a pixel electrode. Here, 
since the specific inductive capacity of tantalum oxide is as high as 23-27, the voltage drop produced 
between tantalum oxide film becomes small. Therefore, it becomes possible to impress electric field to a 
liquid crystal layer efficiently. Consequently, since a speed of response is improved, the display quality of a 
liquid crystal display improves. 

[0008] Drawing 3 shows the example of the flat-surface pattern of the picture element part at the time of 
using this invention. As shown all over drawing, electric field are mainly impressed to the liquid crystal 
layer which it has between the 6/counterelectrodes 1 1 of pixel electrodes almost in parallel with a substrate 
interface. Moreover, although not indicated all over drawing, all over a picture element part, tantalum oxide 
has deposited as a protective coat of scan wiring and said signal wiring, a pixel electrode, and an active 
component. 

[0009] Drawing 4 shows the second example of the cross-section structure of the picture element part at the 
time of using this invention. This example is an example at the time of using the thin-film diode which 
consists of a metal / an insulator layer / a metal as an active component. Also by this example, as shown all 
over drawing, tantalum oxide 7 is used as a protective coat of a pixel electrode. Therefore, it becomes 
possible to impress electric field to a liquid crystal layer efficiently for the above-mentioned reason. 
Consequently, since a speed of response is improved, the display quality of a liquid crystal display 
improves. 
[0010] 

[Effect of the Invention] According to this invention, the tantalum oxide (Ta 205) which has high specific 
inductive capacity is used for the protective coat of a pixel electrode with the liquid crystal display of a 
horizontal electric-field method. By this, since the voltage drop in the protective coat of a pixel electrode 
becomes small, it can impress electric field to a liquid crystal layer efficiently, consequently its display 
quality of a liquid crystal display improves. 



[Translation done.] 
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[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 5/5/2006 



JP,07-159807,A [DRAWINGS] 



13 



[Drawing 4] 



I _FHj 



-12 




[Drawing 5] 
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